Let A be a right Ore domain, Z(A) be the center of A and Qr(A) be the right total ring of fractions of A. If K is a field and A is a K-algebra, in this short paper we prove that if A is finitely generated and GKdim(A) < GKdim(Z(A)) + 1, then Z(Qr(A)) ∼ = Q(Z(A)). Many examples that illustrate the theorem are included, most of them within the skew P BW extensions.
Introduction
Given an Ore domain A, it is interesting to know when Z(Q(A)) ∼ = Q(Z(A)), where Z(A) is the center of A and Q(A) is the total ring of fractions of A. This question became important after the formulation of the Gelfand-Kirillov conjecture in [5] : Let G be an algebraic Lie algebra of finite dimension over a field K, with char(K) = 0. Then, there exist integers n, k ≥ 1 such that Q(U(G)) ∼ = Q(A n (K[s 1 , . . . , s k ])), (1.1) where U(G) is the enveloping algebra of G and A n (K[s 1 , . . . , s k ]) is the general Weyl algebra over K.
In the investigation of this famous conjecture the isomorphism between the center of the total ring of fractions and the total ring of fractions of the center occupies a special key role. There are remarkable examples of algebras for which the conjecture holds and they satisfy the isomorphism. For example, if G is a finite dimensional nilpotent Lie algebra over a field K, with char(K) = 0, then the conjecture holds and Z(Q(U(G))) ∼ = Q(Z(U(G))) ( [5] , Lemma 8) . More recently, the quantum version of the GelfandKirillov conjecture has occupied the attention of many researchers. One example of this is the following (see [2] , Theorem 2.15): Let U + q (sl m ) be the quantum enveloping algebra of the Lie algebra of strictly superior triangular matrices of size m × m, m ≥ 3, over a field K.
is the quantum ring of polynomials, K := Q(Z(U + q (sl m ))) and q := [q ij ] ∈ M 2n 2 (K), with q ii = 1 = q ij q ji , and q ij is a power of q for every 1 ≤ i, j ≤ 2n
, where q := [q ij ] ∈ M 2n(n−1) (K), with q ii = 1 = q ij q ji , and q ij is a power of q for every 1 ≤ i, j ≤ 2n(n − 1). Moreover, in both cases
Let A be a right Ore domain. In this paper we study the isomorphism Z(Q r (A)) ∼ = Q(Z(A)), where Z(A) is the center of A and Q r (A) is the right total ring of fractions of A. The main tool that we will use is the Gelfand-Kirillov dimension, so we will assume that A is a K-algebra, where K is an arbitrary field. The principal result is Theorem 2.2 proved in Section 2. The result can also be interpreted as a way of computing the center of Q r (A). In Section 3 we include many examples that illustrate the theorem, most of them within the skew P BW extensions.
We start with the following known facts about skew P BW extensions that will be used in the examples. 
(ii) There exist finitely many elements x 1 , . . . , x n ∈ A such A is a left R-free module with basis
The set Mon(A) is called the set of standard monomials of A.
(iii) For every 1 ≤ i ≤ n and r ∈ R − {0} there exists c i,r ∈ R − {0} such that
Under these conditions we will write A := σ(R) x 1 , . . . , x n .
Associated to a skew P BW extension A = σ(R) x 1 , . . . , x n there are n injective endomorphisms σ 1 , . . . , σ n of R and σ i -derivations, as the following proposition shows.
Proposition 1.2 ([4], Proposition 3)
. Let A be a skew P BW extension of R. Then, for every 1 ≤ i ≤ n, there exist an injective ring endomorphism σ i : R → R and a σ i -derivation δ i : R → R such that
for each r ∈ R.
A particular case of skew P BW extension is when all σ i are bijective and the constants c ij are invertible.
Definition 1.3 ([4]
). Let A be a skew P BW extension. A is bijective if σ i is bijective for every 1 ≤ i ≤ n and c i,j is invertible for any 1 ≤ i < j ≤ n. . Let R be a K-algebra with a finite dimensional generating subspace V and let A = σ(R) x 1 , . . . , x n be a bijective skew P BW extension of R. If σ i , δ i are K-linear and
GKdim(A) = GKdim(R) + n. Proposition 1.6. Let R be a commutative domain, σ an automorphism of R and
Proof. The proof when R is a field can be found in [12] , Proposition 1.6.25. For completeness we include the proof in the general case. Firstly observe that R σ is a subring of R
) since every element of the form r(x v ) t , with r ∈ R σ and t ≥ 0, commutes with every element s ∈ R and with x.
Main theorem
We start with the following easy proposition. We include the proof for completeness.
Proposition 2.1. Let A be a right Ore domain.
(b) For every s ∈ A − {0}, psq = qsp.
(c) p ∈ Z(A) if and only if q ∈ Z(A).
(ii) Let p ∈ A. Then, 
Now we can prove the main result. Theorem 2.2. Let K be a field and A be a right Ore domain. If A is a finitely generated K-algebra such that GKdim(A) < GKdim(Z(A)) + 1, then
Proof. We divide the proof in three steps.
Step 1. As in the proof of Theorem 4.12 in [6] , we will show that A) ). We will show that the dimension of this vector space is finite. Let V be a frame that generates A. Since {V n } n≥0 is a filtration of A, then A = n≥0 V n and AQ(Z(A)) = n≥0 V n Q(Z(A)). Arise two possibilities: Either there exists n ≥ 0 such that
In the first case AQ(Z(A)) = V n Q(Z(A)) and we get the claimed. In the second case,
and we will show that this produces a contradiction. In fact, for every n ≥ 0,
(the sum is direct since the elements u i are linearly independent over Z(A)); from this we get
but since V + W is a frame of A, then GKdim(A) ≥ 1 + GKdim(Z(A)), false. Now we can prove the claimed isomorphism. For this consider the canonical injective homomorphism
, is an injective Q(Z(A))-homomorphism since A is a domain, but as was observed above, A(Z(A) 0 ) −1 is finite-dimensional over Q(Z(A)), therefore h is surjective, whence, there exists A) ), then by the first step we can assume that q ∈ Z(A) 0 , and from the part (i)-(c) of Proposition 2.1, we get p ∈ Z(A). Therefore, Z(Q r (A)) ⊆ C. Conversely, let p q ∈ C, then p, q ∈ Z(A), with q = 0, whence, by the part (ii) of Proposition 2.1, 
